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5
Phototrophic organisms are also inserted into this periodic table as three sublines 6 of aquatic, terrestrial, and extreme environment origin. Three periods of phototrophic 7 organisms are integrated with three period of chemotrophs: (1) first period related to 8 phototrophs using products of fermentation (organic acids, alcohols, and hydrogen) 9 as donors of electrons and light as a source of energy to reduce CO 2 ; (2) second 10 period related to phototrophs using products of anoxic respiration (H 2 S; Fe 2+ ) as an evolutionary adaptation to environment as described below.
29
• Spherical cell (coccus) is an adaptation to homogenous environment, without 30 gradients of nutrients. Example of this environment is fresh-or seawater.
31
• Elongated rod-shaped cell (bacillus) is an adaptation to heterogenous nonviscous 32 environment with gradients of nutrients. It is most abundant shape of prokaryotes. where the nutrients are concentrated on the surface of these particles. Therefore, 9 the spread of filamentous cells onto the surface of the particles is optimal way 10 to obtain these nutrients. Examples of this environment are soil particles, dead 11 organic matters, and suspended particles in water.
12
This explains the domination of cocci in oligotrophic (not polluted) fresh-and sea- for the performance of environmental engineering process are as follows:
34
• selection and isolation of pure culture,
35
• selection of enrichment cultures, and
36
• selection of artificial ecosystem.
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Isolation of pure culture (of microbial strain) is usually performed by spreading a 1 diluted microbial suspension on a Petri dish with a semisolid medium to produce or similar to natural organic compounds.
7
Instead of isolation of strain on semisolid medium other methods can be used, 
12
Pure culture could be selected not for the performance of the technology but as 13 the object of the monitoring of environmental engineering process. 
21
• source of energy,
22
• source of carbon,
23
• sources of nitrogen and phosphorus,
24
• temperature,
25
• pH,
26
• concentration of heavy metals,
27
• presence of specific antibiotic in a medium,
28
• concentration of dissolved oxygen,
29
• osmotic pressure of a medium, and
30
• spectrum and intensity of light.
31
The mechanisms of selection of enrichment culture are as follows:
32
• faster or more efficient growth of one or several strains (positive growth-related 33 autoselection),
34
• faster or more efficient biochemical functions of one or several strains (positive 35 metabolic autoselection),
36
• slower or less efficient growth of one or several strains (negative growth-related 37 autoselection),
• slower or less efficient biochemical function (negative metabolic autoselection),
1
• better survival under harmful conditions (positive survival-related autoselection),
2
• weaker resistance to some factors of environment (negative survival-related auto- wastewater treatment (Fig. 1) .
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• polysaccharide matrix with a filamentous frame, and 1
• coverage by a common sheath of organic origin (polysaccharides and proteins) or 2 inorganic origin (iron hydroxide, silica, and calcium carbonate); common sheath 3 can be made also from dead cells of aggregate ("skin" of microbial aggregate).
4
Usually, matrix of aggregate is structured with the layers or sub-aggregates. for example a chemostat, where the dilution rate (D), which is a ratio between flow 10 rate (F) and working volume of the reactor (V), is maintained constant; (2) plug- Hyphomicrobium spp.
34
Significant role in survivability has an ability of microorganisms to accumulate 35 storage compounds as carbon and energy sources and nitrogen or phosphorus source.
36
Therefore, survivability during starvation is used in environmental engineering for 37 the selection of microorganisms that are able to accumulate glycogen, polyhydrox-38 ibutirate, lipids, or polyphosphate. Some storage compounds (polyols, disacharides,
